Potentiation of nonadrenergic neural relaxation in guinea pig airways by a cyclic cAMP phosphodiesterase inhibitor.
We have studied the effect of phosphodiesterase inhibitors on relaxation of guinea pig tracheal smooth muscle in an attempt to elucidate the role of cyclic nucleotides in relaxation to stimulation of inhibitory nonadrenergic noncholinergic (i-NANC) nerves. SK&F 94120 (1-10 microM) potentiated relaxation induced by isoproterenol, vasoactive intestinal peptide (VIP) and electrical field stimulation (EFS) in the presence of atropine and propranolol but had no effect on relaxation induced by sodium nitroprusside. Zaprinast (3-30 microM) potentiated relaxation induced by sodium nitroprusside but not by isoproterenol or VIP. A small potentiation of relaxation to EFS was induced by 30 microM zaprinast but not by lower concentrations. Tetrodotoxin attenuated relaxations induced by EFS suggesting that they are at least partly neurogenic in origin. SK&F 94120 and zaprinast had no effect of tetrodotoxin-resistant relaxation to EFS. The guanylate cyclase inhibitor had no effect on EFS-induced relaxation. These findings suggest that cyclic AMP may mediate relaxation of guinea pig tracheal smooth muscle in response to stimulation of i-NANC nerves, and are in agreement with the view that VIP may be the neurotransmitter released by i-NANC nerves in this tissue.